Application No. 1 0/780453 Docket No.: 5259-000039/US 

Amendment dated January 27, 2006 
Reply to Office Action of October 28, 2005 

AMENDMENTS TO THE CLAIMS 

1 . (Currently Amended) A cable location continuously determining apparatus 
which determines the location of a cable buried in the ground comprising: 

a first electromagnetic signal receiving section which receives an electromagnetic 
signal originating from alternating current flowing through a metallic wire which is 
integrated or attached to a cable which is the subject of determination; 

a second electromagnetic signal receiving section whose position in a horizontal 
plane is different from a position in the horizontal plane of the first electromagnetic signal 
receiving section and which receives the electromagnetic signal; 

a location data acquiring section which acquires location data including latitude and 
longitude of a predetermined location with respect to the apparatus itself; 

a first location calculation section which calculates location data of the cable wh i ch 
is tho subject of dotorminat i on including a distance in a measurement base line direction 
and a distance in a vertical direction, the measurement base line direction being a direction 
from the first electromagnetic signal receiving section toward the second electromagnetic 
signal receiving section and being a horizontal direction orthogonal to a moving direction of 
the apparatus itself, w hen taking the predetermined location as a standard^ using the 
electromagnetic signal received by the first electromagnetic signal receiving section and 
the electromagnetic signal received by the second electromagnetic signal receiving 
section, and which calculates the depth of the cable which is tho subject of dotorminat i on 
using the distance in the vertical direction included in t he calculated location data;-aR€l 
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an azimuth calculation section which calculates an azimuth of the moving direction 
of the apparatus itself using the location data acquired by the location data acquiring 
section, and which calculates an azimuth of the measurement base line direction from the 
calculated azimuth of the moving direction of the apparatus itself: and 

a second location calculation section which calculates deviations of the cable from 
the predetermined location for latitude and longitude using the azimuth of the 
measurement base line direction calculated by the azimuth calculation section and the 
distance of the cable in the measurement base line direction included in the location data 
calculated by the first location calculation section taking the predetermined location as the 
standard, and calculates plane location data of the cable wh i ch is tho subject of 
dotorminat i on for latitude and longitude using the calculated deviations, and the latitude 
and the longitude included in t he location data acquired by the location data acquiring 
section^ and tho location data ca l cu l ated by tho f i rst location calculat i on sect i on. 

wherein the plane location data and the depth of the cable are continuously 
obtained while the apparatus itself is being moved. 

2. (Original) A cable location continuously determining apparatus according to 
claim 1, further comprising a display section which displays information relating to the 
location of the cable which is the subject of determination based on the location data of the 
cable calculated by the first location calculation section. 
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3- (Original) A cable location continuously determining apparatus according to 
claim 1, wherein the location data acquiring section acquires the location data of the 
predetermined location by using RTK-GPS. 

4. (Currently Amended) A cable location continuously determining method 
carried out by a cable location continuously determining apparatus which determines the 
location of a cable buried in the ground, the method comprising: 

a location data acquiring step which acquires location data including latitude and 
longitude of a predetermined location with respect to the apparatus itself; 

a first location calculation step which receives an electromagnetic signal originating 
from alternating current flowing through a metallic wire which is integrated or attached to a 
cable which is the subject of determination using a first electromagnetic signal receiving 
section and a second electromagnetic signal receiving section whose position in the-a 
horizontal plane is different from a position in the horizontal plane of the first 
electromagnetic signal receiving section and which receives the electromagnetic siqnaL 
and which calculates location data of the cable including a distance in a measurement 
base line direction and a distance in a vertical direction, the measurement base line 
direction being a direction from the first electromagnetic signal receiving section toward the 
second electromagnetic signal receiving section and being a horizontal direction 
orthogonal to a moving direction of the apparatus itself. wh i ch is tho sub i oct of 
dotormination when taking the predetermined location as a standard, using the received 
electromagnetic signal, and which calculates the depth of the cable wh i ch i s tho subjoct of 



5 



GAS/sjr 



Application No. 1 0/780453 Docket No.: 5259-000039AJS 

Amendment dated January 27, 2006 
Reply to Office Action of October 28, 2005 

dotorm i nat i on using the distance in the vertical direction included in the calculated location 
data; an4 

an azimuth calculation step which calculates an azimuth of the moving direction of 
the apparatus itself using the location data acquired by the location data acouiring step, 
and which calculates an azimuth of the measurement base line direction from the 
calculated azimuth of the moving direction of the apparatus itself: and 

a second location calculation step which calculates deviations of the cable from the 
predetermined location for latitude and longitude using the azimuth of the measurement 
base line direction calculated bv the azimuth calculation step and the distance of the cable 
in the measurement base line direction included in the location data calculated by the first 
location calculation step taking the predetermined location as the standard, and calculates 
plane location data of the cable which i s tho subject of dotorminat i on for latitude and 
longitude using the calculated deviations, and the latitude and the longitude included in the 
location data acquired by the location data acquiring step^ and tho location data ca l culated 
by tho f i rst l ocation calcu l ation stop. 

wherein the plane location data and the depth of the cable are continuously 
obtained while the apparatus itself is being moved. 

5. (Currently Amended) A cable location continuously determining program 
which makes a computer function as a cable location continuously determining apparatus 
which determines the location of a cable buried in the ground, the apparatus comprising: 
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a first electromagnetic signal receiving section which receives an electromagnetic 
signal originating from alternatina current fiowina through a metallic wire which is 
integrated or attached to a cable which is the subiect of determination: 

a second electromagnetic signal receiving section whose position in a horizontal 
plane is different from a position in the horizontal plane of the first electromagnetic signal 
receiving section and which receives the electromagnetic sicnal: 

a location data acquiring section which acquires location data including latitude and 
longitude of a predetermined location with respect to the apparatus itself; 

a first location calculation section which calculates location data of the cable 
including a distance in a measurement base line direction and a distance in a vertical 
direction, the measurement base line direction being a direction from the first 
electromagnetic signal receiving section toward the second electromagnetic signal 
receiving section and being a horizontal direction orthogonal to a moving direction of the 
apparatus itself. r e c e iv e s an e l e ctromagnet i c s i gna l originat i ng from a l t e rnat i ng curront 
f l ow i ng through a mota lli c wiro wh i ch i s i ntogratod or attached to a cab l e wh i ch i s tho 
subject of dotorminat i on using a f i rst oloctromagnot i c s i gnal roco i v i ng cootion and a second 
oloctromagnotic signa l roco i ving soction whoso posit i on i n tho horizonta l p i ano i s d i fferent 
from a pos i tion i n tho horizontal piano of tho first o l octromagnot i c signal rocoiving sect i on, 
wh i ch ca l culatos l ocation data of tho cable which is tho subject of dotormination when 
taking the predetermined location as a standard, using the roc ei vod electromagnetic signal 
received bv the first electromagnetic signal receiving section and the electromagnetic 
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signal received by the second electromagnetic signal receiving section , and which 
calculates the depth of the cable which i s tho subject of dotorm i nat i on using the distance in 
the vertical direction included in the calculated location data; awd 

an azimuth calculation section which calculates an azimuth of the moving direction 
of the apparatus itself using the location data acguired by the location data acouirino 
section, and which calculates an azimuth of the measurement base line direction from the 
calculated azimuth of the moving direction of the apparatus itself: and 

a second location calculation section which calculates deviations of the cable from 
the predetermined location for latitude and longitude using the azimuth of the 
measurement base line direction calculated by the azimuth calculation section and the 
distance of the cable in the measurement base line direction included in the location data 
calculated by the first location calculation section taking the predetermined location as the 
standard, and calculates plane location data of the cable which i s tho subject of 
dotormination for latitude and longitude using the calculated deviations, and the latitude 
and the longitude included in the location data acquired by the location data acquiring 
section^ and tho locat i on data ca l cu l ated by tho first location calcu l ation soct i on . 

wherein the plane location data and the depth of the cable are continuously 
obtained while the apparatus itself is being moved. 
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